To assess the impact of four patient information leaflets on patients' behavior in primary care. DESIGN: Cluster randomized multicenter controlled trial between November 2009 and January 2011. PARTICIPANTS: French adults and children consulting a participating primary care physician and diagnosed with gastroenteritis or tonsillitis. Patients were randomized to receive patient information leaflets or not, according to the cluster randomization of their primary care physician. INTERVENTION: Adult patients or adults accompanying a child diagnosed with gastroenteritis or tonsillitis were informed of the study. Physicians in the intervention group gave patients an information leaflet about their condition. Two weeks after the consultation patients (or their accompanying adult) answered a telephone questionnaire on their behavior and knowledge about the condition. MAIN MEASURES: The main and secondary outcomes, mean behavior and knowledge scores respectively, were calculated from the replies to this questionnaire. RESULTS: Twenty-four physicians included 400 patients. Twelve patients were lost to follow-up (3 %). In the group that received the patient information leaflet, patient behavior was closer to that recommended by the guidelines than in the control group (mean behavior score 4.9 versus 4.2, p<0.01). Knowledge was better for adults receiving the leaflet than in the control group (mean knowledge score 4.2 versus 3.6, p<0.01). There were fewer visits for the same symptoms by household members of patients given leaflets (23.4 % vs. 56.2 %, p<0.01).
OBJECTIVE:
To assess the impact of four patient information leaflets on patients' behavior in primary care. DESIGN: Cluster randomized multicenter controlled trial between November 2009 and January 2011. PARTICIPANTS: French adults and children consulting a participating primary care physician and diagnosed with gastroenteritis or tonsillitis. Patients were randomized to receive patient information leaflets or not, according to the cluster randomization of their primary care physician. INTERVENTION: Adult patients or adults accompanying a child diagnosed with gastroenteritis or tonsillitis were informed of the study. Physicians in the intervention group gave patients an information leaflet about their condition. Two weeks after the consultation patients (or their accompanying adult) answered a telephone questionnaire on their behavior and knowledge about the condition. MAIN MEASURES: The main and secondary outcomes, mean behavior and knowledge scores respectively, were calculated from the replies to this questionnaire. RESULTS: Twenty-four physicians included 400 patients. Twelve patients were lost to follow-up (3 %). In the group that received the patient information leaflet, patient behavior was closer to that recommended by the guidelines than in the control group (mean behavior score 4.9 versus 4.2, p<0.01). Knowledge was better for adults receiving the leaflet than in the control group (mean knowledge score 4.2 versus 3.6, p<0.01). There were fewer visits for the same symptoms by household members of patients given leaflets (23.4 % vs. 56.2 %, p<0.01).
CONCLUSION: Patient information leaflets given by the physician during the consultation significantly modify the patient's behavior and knowledge of the disease, compared with patients not receiving the leaflets, for the conditions studied.
INTRODUCTION
The exchange of information is one of the duties of the physician and is at the heart of the doctor-patient relationship. Patients are keen to receive patient information leaflets (PIL) [1] [2] [3] [4] and use them. 5, 6 Many doctors believe that, in addition to oral information, written information is essential. Written information has several advantages: it improves patients' satisfaction, 7, 8 it increases their knowledge of the condition, [8] [9] [10] it helps patients remember what was said during the consultation, 1, 10 and it also limits the number of unnecessary medications requested by patients. 11 However, despite a wealth of patient information material, very little meets all the quality criteria defined by the UK Department of Health 12 or the French National Authority for Health (Haute Autorité de Santé, HAS), 13 such as the names of the authors, the date of writing and/or the sources used, even though all these items are expected by patients. Written information is an area that should be more fully researched for ethical, quality and economic reasons. 14 Information leaflets targeting high blood pressure and oral contraception have resulted in an improvement in patient knowledge 9, 15, 16 and satisfaction. 17, 18 While some studies have evaluated the impact of these documents on the behavior of patients, 5, [19] [20] [21] [22] [23] [24] [25] general practice setting and most studies focus on only one specific theme (e.g. low back pain). This is why it appeared interesting to test information leaflets in several pathologies, so as to broaden the use of this tool. As a result of the shortcomings, starting in 2007, we developed a methodology for the realization of patient information leaflets for general practitioners and suitable for use in primary care. We wrote 125 PIL for common clinical conditions encountered in general practice. 26, 27 In 2009, a prospective study evaluating six PIL with 350 patients 8 showed that these PIL were popular with patients (96 % of them considered that doctors should use them more often) and were clearly understood in terms of knowledge about health issues (mean knowledge score of 22/24) .
In the present study, our aim was to describe the impact of four of these PIL on the subsequent behavior of patients evaluating the specific effect of PIL, regardless of the pathological context.
MATERIALS AND METHODS

Study Design
This was a cluster randomized study in 30 primary care practices in France (Rhone-Alps, the Paris region and Provence-Alps Côte d'Azur), conducted between November 2009 and January 2011. The study was approved by the regional ethics committee (IRB n°5891) and the French National Agency for Information and Liberty (CNIL).
Population Studied
Patients were recruited from three regions of France by physicians who had volunteered to participate after being contacted by the Grenoble Clinical Research Center. The centre generated a computer list of random numbers for the randomization of physicians into two groups of 15 (with and without PIL).
All consecutive adults and children (<18 years old and accompanied by an adult) diagnosed with acute gastroenteritis or tonsillitis, and who could be contacted by telephone 10 to 15 days after the consultation, were informed of the study (orally and in a patient information letter). Patients with streptococcal infections were excluded. Physicians included patients in the study by completing a short inclusion-case report form describing the patient's profile. Physicians in the PIL group gave the PIL (the intervention) corresponding to the patient's condition to all the adults at, or towards the end of the consultation (Appendix: PIL in English available online). If the adult declined to participate, this was recorded.
The Intervention
Although 125 PIL have been written, we used only four in this study. This was a compromise; while we would have preferred to target more conditions, we felt it would be confusing for physicians to have to juggle more than four different PIL and also, we would have needed a much larger number of patients. Only acute (not chronic) conditions were studied, because we believe that it is not the role of PIL, a very simple device, to replace regular active patient education, as has been developed for diabetes or for asthma. 30, 31 The PILs selected concerned acute gastroenteritis and tonsillitis, two frequently encountered conditions of usually short duration (for adults and children). Physicians in the intervention group were instructed to refer to the PIL during the consultation. The leaflet was A4 size (210 × 297 mm), included an illustration related to the condition and information on the causes of the condition, its symptoms, the risks, the usual course of the disease, the treatments, and persisting or new symptoms which would require further medical consultation (Appendix available online).
Patient Follow-Up
Patients or their accompanying adult were contacted by telephone between 10 and 15 days after consultation with a doctor who did not participate in patient recruitment. They were asked a series of questions on their behavior since the consultation and their knowledge about the relevant condition.
Outcomes
The main outcome was the impact of each PIL on patient behavior, scored according to the condition (Table 1) . Secondary outcomes were the patients' knowledge regarding their condition (Table 2 ). Scores were calculated from replies to the telephone questionnaire, which contained questions common to all the conditions, and questions specific to the patient's condition (Tables 1 and 2 ). Thus, for each diagnosed condition there was a specific PIL and a questionnaire. The questions and scoring systems were developed by an expert committee composed of five doctors, on the basis of recommendations from the French National Authority for Health consensus conferences and recent data in the literature.
The phone questionnaire contained six closed behavioral questions (scored 0 or 1) and the total behavior score could vary from zero for completely inappropriate behavior, to six for behavior corresponding to the recommendations in the PIL. Five other questions (scored on a four item ordinal scale: 0, 0.33, 0.66 or 1 point) assessed the patient's knowledge, giving a score from 0 (zero knowledge or comprehension) to five (good knowledge and/or complete understanding).
In a pilot study, we tested how well the questionnaires were perceived and answered by 30 patients; furthermore, the expert committee determined cut-off values for the main and secondary outcome measurements to give dichotomous variables for the assessment of efficacy. These were a score≥5 for behavior that conformed to the PIL recommendations, and a score >3 for adequate knowledge about the condition.
Calculation of the Number of Subjects
We based our calculation of the number of subjects needed on the pilot study. Assuming a 25 % improvement in behavior between the two groups, the mean behavior score in the pilot study was four without PIL, and five with PIL. Thus, with a common standard deviation of 1.4, an error risk (α) of 5 %, a power of 90 %, an intra-class correlation coefficient of 0.03 and 30 clusters, the number of subjects required would be 45 per group per condition; i.e. 360 patients. Allowing for 10 % patients to either refuse to answer the questionnaires or to be lost to follow-up, 400 patients were needed. The PIL recommended ORS and that Cola drinks should be avoided (contrary to common beliefs) 
Statistical Analysis
Statistical analysis was performed in intention to treat. Qualitative variables are expressed as number and frequency, and continuous variables as the mean and standard deviation. The two groups were compared in terms of all the demographic and clinical variables using the chi 2 test for qualitative variables (with Fisher's test as needed), and the Student t test for continuous variables. To take into account correlation between patients in the same primary care clinic, multi-level models with a random effect were used for all the univariate or multivariate analyses. The main outcome was also tested between the two groups using a linear multivariate model, and expressed as the effect size and the number needed to treat (NNT). The NNT represents the number of patients needed to receive a PIL to improve the behavior score for one patient. Correlation between the behavior and the knowledge scores was explored using a Pearson coefficient.
In multivariate analysis, on order to adjust for covariables and/or to test for interactions, the primary and secondary endpoints were tested in two ways depending on the type of variable: 1) For continuous scores, a linear regression model that included interactions within the model (condition, age, sex and educational level) in a second step, was used.
2)
To assess efficacy, scores were dichotomized according to cut-off values determined by the expert committee from pilot study data. With dichotomous scores, we used a logistic regression model in order to assess the role of PIL on behavior and knowledge, by adjustment of the variables sex, age, educational level, work in a medical setting, and employment status.
P values less than 0.05 were considered statistically significant. All analyses were performed using STATA® software, version 11 (Stata Corporation 4905 Lakeway Drive College Station, TX 77845 USA).
RESULTS
Thirty physicians in the three regional primary care networks agreed to participate in the study and were randomized. During the study period, 24 physicians included 400 patients aged between 2 months and 88 years ( Fig. 1 and Table 3 ); six physicians did not include any patients on the pretext of lack of time. The physicians had a mean age of 46.1 years (SD: 10.8) and 70 % were male. They had been practicing for a mean of 16.8 years (SD: 12.1), and 83 % were part of a group primary care clinic that included doctors and sometimes a secretary, but no nurses or social workers. Half of the physicians practiced in an urban setting, 25 % in a semi-rural setting and 25 % in a rural context. In all, 246 adult patients consulted a physician, and 154 adults accompanied a sick child; of these, 97 % (388) replied to the telephone questionnaire. There were no significant differences between the 'with' and 'without PIL' patients at baseline. Table 3 shows that the two groups are comparable in terms of their socio-demographic characteristics.
Main Objective
For the whole population (adults and adults accompanying children), those in the PIL group significantly showed behavior that was closer to that recommended by the PIL than those in the group that had not received a PIL (mean behavior score 4.9 versus 4.2, p<0.01) ( Table 4 ). This was confirmed by the alternative analytical approach, where the behavior scores were dichotomized and used in univariate analysis (recommended behavior 71.8 % versus 43.0 %, p< 0.01). Likewise, those in the PIL group had a mean knowledge score that was significantly higher than those in the control group (mean knowledge score 4.2 versus 3.6, p<0.01) ( Table 4) .
The adult patient subgroup showed behavior that was closer to that recommended by the PIL than adult patients in the control group (mean behavior score 4.9 versus 4.0, p< 0.01) ( group showed the same tendency, but did not reach significance (mean behavior score 4.9 versus 4.5, p=0.11) ( Table 5 ). There was interaction between the variables 'with PIL' or 'without' PIL, and child or adult patient (p=0.013). Indeed, in the group without PIL, the behavior of the accompanying adults at the time of evaluation was closer to recommended behavior than for adult patients. This difference between accompanying and sick adults did not occur in the intervention groups (Table 5) .
For the adult patient subgroup, knowledge was significantly better in the group that received a PIL (mean knowledge score 4.2 versus 3.5, p<0.01), irrespective of the condition studied or of socio-demographic parameters (with the exception of the level of education where the difference was not significant) ( Table 6 ). There was significant interaction between receiving a PIL or not, and the level of education (p=0.026). Indeed, while patients who had pursued higher education had a better understanding of their condition in the control group, such a difference was not observed in the intervention group. The correlation coefficient between the behavior and knowledge scores was 0.18 with p < 0.01. In exploratory analyses, the effect of PIL on knowledge and behavior did not vary across age and sex.
Due to missing data on adults who accompanied sick children, multivariable logistic regression analysis was performed only on the sick adult population (224 patients). Here again, patients who had received a PIL were significantly more likely to exhibit recommended behavior (see Table 4 for multivariate odds ratios). Likewise, adult patients over age 40 were more likely to exhibit recommended behavior (OR=2.16, p=0.02) and have better knowledge (OR=2.23, p=0.04) about their condition than younger adult patients. Lastly, patients who were employed understood their condition better (OR=2.18, p=0.05), but changed their behavior less, than those who did not work (OR=0.44, p=0.02).
Among new cases within a household, the number of household members consulting for the same symptoms was lower in the intervention group than in the control group (23.4 % vs. 56.2 %, p <0.01). Higher education means studies after graduating from high school 
DISCUSSION
Patient information leaflets given to patients to complement oral information led to significantly better compliance with behavior recommended by the guidelines, and better knowledge of their condition. In addition, PIL helped to reduce the number of consultations considered as unnecessary, according to the recommendations given in the PIL under the heading "contact you doctor", by other household members who had contracted the same infection; PIL also erased the inequalities in knowledge related to the level of education. The results were consistent for all four PIL, whether they concerned an adult or a childhood condition, and suggest that the use of PIL can improve the behavior and increase patients' knowledge about their condition for the pathologies tested.
Comparison with Other Studies
Several studies have shown the benefit of PIL for different criteria, for example for acute low back pain, 19, 23 where the advantages of PIL were assessed by reduction in pain or decrease in functional disability, rather than by evaluating behavior. Other studies have focused either on the patients' knowledge of the pathology, 15 on patient satisfaction, 8, 9 or on the autonomy of patients. 19, 21, 28 In our study, adult patients in the PIL group behaved in a manner that was closer to the recommended behavior than those in the control group, for both conditions. For the child patient subgroup, the results showed the same tendency, but did not reach significance. It is likely that this difference between adult and childhood contexts occurs because the accompanying adults become far more concerned when the condition affects their child, or a child in their care, compared to themselves. Parents seem more likely to follow the physician's instructions when they concern the well-being of their child (rather than themselves), with or without the use of a PIL, and this makes the impact of the PIL less clear. Indeed, in the group without PIL, the behavior of the accompanying adult subgroup was more in line with recommended behavior from the outset, compared to the adult patient group. Likewise, knowledge scores were higher for childhood conditions than for adult conditions.
Regarding knowledge about the condition, for all four conditions, the scores were better in the groups which received a PIL (Table 6 ). As may be expected, patients in the group without PIL who had attended higher education showed better knowledge about the condition. 10 In the group that received a PIL, differences in knowledge linked to differences in educational level were not found. The use of a PIL therefore promotes equality of knowledge, regardless of the level of education. A PIL has an impact on the entourage of patients; those who were close to patients in the PIL group and who contracted the same symptoms consulted less than household members of patients who had not received a PIL. This suggests a spontaneous sharing of information, as noted by Vetto. 17 Only a weak correlation was found between behavior and knowledge about the condition, as in the "Back Home Trial". 22 On return home, the written information allows patients to remind themselves of the doctor's advice, which could improve compliance with the treatment and better adherence to the recommendations. 5 It should be noted that patients who were employed showed better knowledge of their condition but were less likely to change their behavior, perhaps due to time constraints. Furthermore, patients under 40 years showed poorer knowledge and were less prone to adjust their behavior, although there was no direct link between age and working status.
Biases and Limitations of the Study
We found no published validated scoring system to evaluate the knowledge or behavior of patients presenting the conditions we studied. We thus constructed a scoring system based on the consensus of five experts, using a methodology validated by the French National Authority for Health. 29 The same method was used for all conditions, but was adapted to each condition. In the pilot study, we had validated the comprehensibility of the questionnaires, as well as the discriminatory character of the scores. The recruitment of physicians was done on a voluntary basis, which may have selected doctors who supported the hypothesis of the study. As the interviews were by telephone, patients were able to answer the questions without having really followed the practical advice given. 24 To monitor this measurement bias, we asked two questions (re-consultation by the patients themselves and whether relatives had consulted the physician for the same symptoms), for which the answers could be verified from the clinic's records (Table 1 ).
CONCLUSION
Our study has shown that the four PIL studied significantly improved patient knowledge and increased patient autono- my by inducing behavior closer to that recommended by the guidelines. It has particularly shown that PIL promote: 1) egalitarian access to knowledge by eliminating differences related to level of education, and 2) a reduction in consultations by members of the patient's entourage, who develop similar symptoms. The homogeneity of the results argues in favor of a specific effect of PIL, regardless of the pathological context. These results deserve to be confirmed by other studies. In particular, it is important to find and evaluate methods of communication aimed at younger and professionally active patients to encourage them to change their behavior when they are ill.
